Introduction
Low-income transfer policy in the United States has undergone a radical transformation in the past 15 years.
Assistance to the needy (traditional welfare) is no longer an entitlement without conditions, but is instead temporary assistance with work requirements. More generally, the changes can be characterized as a shift from out-of-work benefits to in-work benefits. This shift to "Making-Work-Pay" is not limited to the United States, however. A number of countries have adopted policies to enable work by lower-income families, including the United Kingdom, Canada, Finland and New Zealand (Blundell and Hoynes, forthcoming; Duncan, 2003) . A number of other countries yet are considering making-work-pay policies (Denmark, Australia).
In the U.S., in-work benefits for low-income families are provided largely through the Earned Income Tax
Credit (EITC). In a relatively short period of time, the EITC has been transformed from a very small program to become the largest cash-transfer program for lower-income families with children. About 20 million families are projected to have benefitted from the EITC in 2002, at a total cost to the federal government of nearly 34 billion dollars (Internal Revenue Service, 2003) . 1 By contrast, only 7 million families received the EITC in 1986, at a total cost of 2 billion dollars.
The design of the EITC is unusual and includes 3 regions: phase-in, flat and phase-out. The credit is a pure earnings subsidy in the phase-in region. Workers continue to receive the maximum credit over some range of earnings, after which the credit is gradually phased-out. In 2002, a family with two children would have received a 40 percent subsidy rate per dollar earned, and a 21 percent phase-out rate on income up to $30,000. Families with one child had a less generous credit schedule. Although the credit may be received as part of a worker's regular paycheck, only a very small share of taxpayers avail themselves of that option, choosing instead to receive the transfer in the form of a lump sum payment when annual taxes are filed.
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Advocates of the credit argue that redistribution occurs with much less distortion to labor supply than that caused by other elements of the welfare system. In particular, the credit is said to encourage labor force participation. Critics, however, point to the marginal tax rates in the phase-out of the credit to argue that the credit (when combined with federal, state and payroll taxes) can impose very high marginal tax rates that may substantially reduce hours worked.
In this paper, we examine the impact of the EITC on the labor supply of married couples. This group is -2-particularly interesting for several reasons. First, the popular view that the credit "encourages work effort" is unlikely to hold among married couples. Primary earners (typically men) may slightly increase labor force participation, but most secondary earners in recipient families are expected to reduce their labor supply. In fact, the EITC causes the budget constraint faced by many secondary earners to look strikingly similar to that faced by welfare (AFDC/TANF) recipients. In addition, empirical research suggests that the reduction in labor supply may be substantial for affected groups. That work finds that labor supply of secondary earners, typically married women, is particularly sensitive to taxes [Triest 1992 ]. Finally, these incentives affect a significant portion of the EITC population: in 1994 onethird of all recipients and about 40 percent of the phase-out population are married couples [General Accounting
Office (GAO) 1996].
In earlier work, we found that EITC expansions over the past decade increased the likelihood of married men's labor participation only slightly but reduced the likelihood of married women's labor force participation by over a full percentage point (Eissa and Hoynes 2004) . In this paper, we extend that work and examine the impact of the EITC on the hours worked of married couples. We use Current Population Survey data from 1984-1996 which allows us to examine the expansions in the EITC in 1986, 1990, and 1993 . Whereas our primary interest is in the response to changes in the budget set induced by the EITC, our estimation strategy takes account of budget set changes caused by federal tax policy, and cross-sectional variation in income and family size.
The problems of estimating the impact of taxes on labor supply are well known in the literature, and include the joint determination of hours worked and tax rates. We estimate instrumental variables models to address the endogeneity of the net-of-tax wage to labor supply. Our instruments trace the budget set and take advantage of both time (tax reform) variation and cross-sectional (non-labor income and family size) variation in the tax schedule.
As a preliminary analysis, we evaluate the impact of the EITC expansion using quasi-experimental methods where we compare changes in labor supply among EITC eligible and ineligible groups.
This paper makes two important contributions. First, while a number of papers have evaluated the EITC's effect on the labor supply of single women, few have examined the labor supply decisions of married couples using tax reform variation (see the review in Hotz and Scholz 2003) . Second, the paper also contributes to the empirical labor supply literature by using a new instrument based on tax reforms that capture (changes to) the individual's entire budget.
Our main estimates are based on a sample of married couples with less than 12 years of schooling, chosen because they are most likely to be affected by the EITC. In 1996, almost 60 percent of less-educated married couples 3 Children must be under age 19-or 24 if a full-time student-, or permanently disabled and must reside with the taxpayer for more than half the year.
-3-with children were eligible for the EITC. By comparison, only 20 (10) percent of couples with 12 (more than 12) years of schooling were eligible for the EITC. Our findings are consistent with existing evidence showing that married men's labor supply is not responsive to taxes whereas their spouses' labor supply is moderately responsive to taxes. For married women, the estimated elasticity of hours worked with respect to the net-of-tax wage is between 0.1 and 0.4.
Our simulations show that EITC expansions between 1984 and 1996 led to modest reductions in hours worked by married men and married women. Overall, married women in the labor force are estimated to decrease work by between 1 and 4 percent. Women in the phase-out range of the credit experience the greatest reductions, between 3 and 17 percent. Overall, the evidence suggests that family labor supply and pretax earnings fell.
The remainder of the paper is as follows. Section 2 describes relevant features of the EITC, reviews the existing literature and discusses the expected effects of the credit on family labor supply. Section 3 outlines our empirical methodology. Our data are summarized in Section 4. Results are presented in Sections 5 and 6. We conclude in section 7.
Background

The EITC and the Federal Income Tax
The EITC provides transfers primarily to working families with children. Eligibility and the amount of the credit received depend on total family earnings and, since 1990, the number of children in the family 3 . The design of the EITC includes 3 regions: phase-in, flat and phase-out. The credit is a pure earnings subsidy in the phase-in region. Workers continue to receive the maximum credit over some range of earnings, after which the credit is gradually phased-out. In 2002, a family with one (two) children would have received a 34 (40) percent subsidy rate per dollar earned up to a maximum credit of $2,547 ($4,204) , and a 16 (21) percent phase-out rate on income up to $30,200 ($33,150).
The credit is refundable so that a taxpayer with no federal tax liability, for example, would receive a tax refund from the government for the full amount of the credit. Taxpayers may also receive the credit throughout the year with their paychecks; but in 1989, less than one-half of 1 percent of all EITC recipients availed themselves of this early payment option [GAO 1992] . Consequently, most recipients receive the credit as a single lump sum payment when annual taxes are filed. 4 The EITC was first indexed to inflation in 1987.
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The EITC began in 1975 as a modest program aimed at offsetting the social security payroll tax for low-income families with children. Since its introduction the credit was little changed, increasing from $400 to $500 (nominal dollars) by 1985 at its maximum level. Following the 1986 and subsequently the 1993 expansion, the EITC has become the largest cash transfer program for low-income families with children at the federal level. By 2000, total EITC expenditures (tax expenditures and direct outlays) amounted to about 30 billion dollars.
Our data cover the period 1984-1996 and our estimation strategy exploits changes to the budget sets of lower-income families with children due to the 1986, 1990 and the 1993 tax acts. To outline the major features of the tax changes, Table 1 The real value of the EITC increased only modestly in the early years and was mostly due to inflation 4 . The 1987 expansion of the EITC, passed as part of the Tax Reform Act of 1986 (TRA86), represents the first major expansion of the EITC. TRA86 increased the subsidy rate for the phase-in of the credit from 11 percent to 14 percent and increased the maximum income to which the subsidy rate was applied from $5,000 to $6,080. This resulted in an increase in the maximum credit from $550 to $851 ($788 in 1986 dollars). The phase-out rate was reduced from 12.22 percent to 10 percent. The higher maximum credit and the lower phase-out rate combined to expand the phase-out region from $11,000 in 1986 to $18,576 by 1988.
The positive impact of the EITC expansion on the tax liability of eligible taxpayers was reinforced by other elements of TRA86. TRA86 increased the standard deduction for taxpayers filing jointly from $3670 in 1986
(included in the zero bracket) to $5000 in 1988. TRA86 further reduced the tax liability of taxpayers with children by increasing the deduction per dependent exemption from $1080 in 1986 to $1950 in 1988. Finally, the tax schedules were changed, which led to increases in marginal tax rates for some married couples and reductions for others.
The Omnibus Budget Reconciliation Act of 1990 (OBRA90) further expanded the EITC for all eligible families, and introduced a different EITC schedule for families with two or more children. The phase-in rate of the EITC was increased from 14 percent to 18.5 for taxpayers with one-child and 19.5 percent for taxpayers with more children. OBRA90 also generated a larger (nominal and real) increase in the maximum benefit, phased in over 3
-5-years.
The largest single expansion over this period was contained in the Omnibus Reconciliation Act of 1993 (OBRA93) legislation. The 1993 expansion of the EITC, phased in between 1994 and 1996, led to an increase in the subsidy rate from 19.5 percent to 40 percent (18.5 to 34 percent) and an increase in the maximum credit from $1,511 to $3,556 ($1,434 to $2,152) for taxpayers with two or more children (taxpayers with one child). This expansion was substantially larger for those with two or more children. The phase-out rate was also raised, from 14 percent to 21 percent (13 to 16 percent) for taxpayers with two or more children (taxpayers with one child).
Overall, the range of the phase-out was expanded dramatically, such that by 1996 a couple with two children would still be eligible with income levels of almost $30,000. wage of $10, a family with one earner would be in the phase-out range. The secondary worker, therefore, would experience first-hour marginal tax rates that include this phase-out rate. At an hourly wage of $20 , the primary earner in a family with one (two or more) children is eligible until 1200 (1400) hours per year. This result illustrates the often cited feature of the EITC-it is transferring income to low earnings families which are not necessarily low wage families.
Family Labor Supply and the EITC
To evaluate the impact of the EITC on married couples' labor supply, it is instructive to begin with the impact of 5 The hours of work effects are exactly the same as those for single parents.
-6-the EITC on an unmarried taxpayer. Because the EITC is available only to taxpayers with earned income, standard labor supply theory predicts that the EITC will encourage labor force participation among single parents. Figure 3 shows how the introduction of an EITC shifts the budget constraint of an otherwise untaxed individual from ADE to ABCDE. The well-being of a taxpayer who does not work has not changed because the EITC is not available to a taxpayer with zero earnings. Thus any taxpayer who preferred working before will still prefer working, and some taxpayers may find that the additional after-tax income from the EITC makes it worth entering the labor force. The impact of the EITC on the labor force participation of unmarried taxpayers is therefore unambiguously positive.
But theory also predicts that the credit will reduce the number of hours worked by most eligible taxpayers already in the labor force. While the credit initially increases with income, producing offsetting income and substitution effects on hours worked, over 70 percent of recipients have incomes in regions in which the credit is constant (and therefore produces only a negative income effect on labor supply) or is being phased out (producing negative income and substitution effects). Moreover, the phase-out of the credit alters the budget set in such a way that some taxpayers with incomes beyond the phase-out region may choose to reduce their hours of work and take advantage of the credit. Therefore, the EITC's only unambiguous positive effect on labor supply occurs on the participation margin.
Among married couples, the effects of the EITC on labor supply are more complicated because even the labor force participation effect is ambiguous. 5 This occurs also because the credit is based on family earnings and income. The simplest way to show how this effect operates is to consider sequential family labor supply decisions, with the husband as the primary mover and the wife as the secondary mover. In this model, the effect of the credit on the labor supply of primary earners is the same as that of single taxpayers. Labor force participation increases unambiguously. The impact on hours worked is again ambiguous, but for the reasons argued above, will most likely decline.
Secondary earners, however, receive the EITC even if they remain out of the labor force because of the husband's earnings. Suppose, for example, that the husband earns $12,700 (in 2000), thus placing the family at the beginning of the phase-out region of the credit. If the wife remains out of the labor force, her family receives the maximum credit of $3,888 if the couple has two children ($2,352 if one child). For each dollar of income she earns, however, the family's credit is reduced by 21 cents (about 18 cents if one child). Additionally, she pays the social security payroll and, possibly, state tax. With marginal tax rates approaching 50 percent, the incentive not to -7-participate in the labor force can be quite strong. For these women, the EITC creates a budget set similar to that faced traditional welfare programs (with a guarantee and high benefit reduction rate), which have been criticized for generating adverse work incentives. Of course, it is also possible for the wife's work effort to increase the family's credit if the husband's earnings are in the subsidy region ($6,800 to $9,500 depending on family income), but very few married couples can be found with such low incomes.
To summarize, secondary earners whose spouses have incomes in the flat to phase-out regions should be less likely to work and should work fewer hours, while those whose spouses have income in the phase-in region should be more likely to work with ambiguous effects on hours worked. The net effect on the hours worked of married mothers is expected to be negative, and the magnitude will depend on the distribution of family income. Overall, this analysis suggests it is unlikely the EITC will have any positive effect on the labor supply of secondary earners. In fact, it is unlikely that the EITC will have any positive effect on the labor supply of married couples because, in addition to the impact on secondary earners, evidence suggests that married men's participation and hours worked are not affected by taxes (Heckman 1992 ,Triest 1992 ).
Previous EITC Work
Several literatures are relevant to this study. A substantial amount of work has examined the effects of federal income taxes and transfer programs on labor market outcomes. Relevant to our work is the empirical literature on tax and labor supply, as well as the negative income tax (NIT) experiments of the 1970's (see the surveys by Moffitt 1992, and Moffitt and Kehrer 1981) .
Because the EITC changes the budget set in a straightforward manner, its impact on labor supply can be imputed using static labor supply elasticities from the literature. Several studies taken that approach and used standard elasticity estimates from the literature [Browning 1995 ] and the negative income tax experiments [GAO 1993 , Hoffman and Seidman 1990 , and Holtzblatt et al. 1994 ] to predict the impact of the credit. Browning 6 One exception is Hoynes (1996) who estimates the effect of AFDC benefits, respectively, on the labor supply of married couples. This work suggests that low-income couples may have higher wage and income elasticities than the overall population of married couples.
-8-estimates that about half of the taxpayers in the phase-out region of the credit will reduce hours of work by enough so that their total disposable income declines.
These simulations may be biased if labor supply responsiveness to taxes varies by income or over time.
While no direct evidence supporting this hypothesis exist 6
, the large increase in participation by married women over the past 3 decades likely renders the early NIT estimates less applicable to the EITC population. Also, because of the short duration and limited sites in which the NIT experiments were implemented, extrapolating the NIT results to the more widely implemented EITC is difficult [see Moffitt and Kehrer 1981] .
The most directly relevant work for this study comes from prior studies that have examined the impact of the EITC. In practice, there is little empirical evidence on the magnitude of the EITC effects for married couples with children. Several recent studies have examined the labor supply effects of the EITC on single parents [Dickert, Hauser Hotz and Scholz (2003) , these papers consistently find that the EITC increased the labor force participation of single mothers. Dickert, Hauser and Scholz (1995) , Eissa and Hoynes (2004) , and Ellwood (2000) examine the impact on the labor force participation of married couples with children and all find that the EITC reduces the labor force participation of married women with children. None of these studies examine the impact of the EITC on the hours worked of married couples.
The literature evaluating expansions to the EITC has generally employed quasi-experimental (difference-in-differences) methods. Typically, the approach compares the outcomes of an affected group (female household heads) to the outcomes of a comparison group that is unaffected by the program (childless females/males).
The comparison group generates the counterfactual necessary to evaluate the effects of policy reform by removing any non-program shocks affecting the outcomes of interest. The validity of the experiment rests on the quality of the comparison group, which requires the possibly restrictive assumptions that it mimics the behavior of the affected group.
This method was applied to examine the labor force participation effects of the TRA86 on the labor supply of female heads (EL), of the 1993 EITC expansion on the labor force participation rates of married women (Eissa and Hoynes, 2004) , and on the EITC expansions in the 1990's on welfare recipients in California (HMS). In -9-addition, Meyer and Rosenbaum (2000) use this approach to examine the impacts of many EITC expansions on female heads.
EL use Current Population Survey (CPS) data to estimate the impact of TRA86. They compare the change in labor force participation and hours worked by single mothers to that of single women without children, and find a sizeable labor force participation response of 2.8 percentage points (out of a base of 74.2) but no discernible hours of work response. In addition, EL report larger responses for women more likely to be eligible for the EITC (i.e. with less than a high school degree). EH use a similar method to examine the impact of the EITC on married women.
Unlike the incentives for single parents to enter the labor market, the EITC is expected to reduce the labor force participation of married women because of the additional income it provides to the primary earner (typically the husband). Their evidence suggests that the EITC does in fact reduce the participation rate of married women.
While the overall effect is modest, there exists substantial heterogeneity in the effect-with the largest reduction observed among women whose tax rates are highest. Both the EL and EH use policy changes enacted at the federal level.
Hotz and Scholz (2003) note that a concern arises in isolating the effects of the EITC from other reforms that occurred at the state level. Beginning in the late 1980's, states began implementing increasing numbers of demonstration projects that altered the work incentive of welfare eligible families. HMS exploit this source of variation by examining welfare recipients in four counties participating in welfare demonstration project in California. In contrast to other work based on survey data, they use administrative data from welfare, unemployment insurance and tax authorities. HMS also identify the EITC effect somewhat differently. They exploit the very large increase in credit for families with at least two children relative to families with one child and compare labor force participation of parents with at least two children to that to parents with one child. Their findings are dramatic and show an increase in the employment rate of larger families between 6 and 8 percentage points relative to families with one child. These findings imply a labor force participation elasticity with respect to net income as high as 1.7.
Overall the evidence based on the difference-in-differences model is consistent and suggests fairly strong participation effects, especially for female household heads. One limitation of the reduced-form labor force participation methods (as applied in these papers) is the use of group-level variation in taxes and transfers. This approach assumes that all relevant wage and income changes are captured by group level variation in family type and size (presence and number of children) and time. The EITC effect is the relative (to childless) participation -10-response of couples with children after the EITC expansion. 
Methods
"Traditional" Model of Family Labor Supply
In this section, we outline the model of family labor supply used to generate our estimating equations. We adopt the more common approach to analyzing household labor supply which is based on the unitary model. It is a simple extension of the standard consumption-leisure choice, and considers the work decisions of two (or more)
household members that maximize joint utility over consumption and individual leisure times.
Our empirical work is based on a simpler version of this framework. We assume a sequential, two-earner model in which the primary earner (generally the husband) makes his work decision independent of the secondary earner. The second mover then makes her labor supply decision by maximizing utility, taking account of the primary earner's earnings and other-household income. This model introduces asymmetry and drops the interdependence of the spouses' utilities: the wife's labor supply has no effect on the husband's decision while the husband's work affects the wife's decision, but only through family income. These restrictions lead to the following pair of labor supply equations:
7 CPS data show that less-educated women are predominantly secondary earners when measured by the share of family earnings they contribute. Overall, about 90 percent earn less than their husbands, while among working couples, that figure is 85 percent -11-where H 1 and H 2 represent hours worked by the husband and wife at wages w 1 and w 2 respectively; Y is family nonlabor income and X family characteristics. This model, which has been widely used in the empirical literature, implies the husband does not share in the wife's earnings (although they share her unearned income).
The framework allows for consideration of non-participation (in the labor force) and as well as taxes. It is especially useful in empirical tax analysis because the assumption that husband's work decision is independent of the wife's decision identifies exogenous variation in tax rates for secondary earners (wives) 7 . We discuss the methods used to estimate the labor supply equations (1) in the next two sections.
Empirical Framework
Estimating labor supply models faces several difficulties. In the context of taxation, these include the joint determination of labor supply and taxes with non-proportional income tax schedules, unobserved tastes for work that affect the observed wage, and measurement error in both the marginal tax rate and the wage. Labor supply estimates based on Ordinary Least Squares can therefore be severely biased.
Several methods have been used to address these problems. The most complete method to estimating labor supply responses is driven by the presence of several features of labor supply and taxes. The nonlinear budget set approach addresses several challenges noted extensively in the literature, including the presence of kink points and unobserved heterogeneity in work preferences. We should point out that while constraints imposed to make nonlinear budget set models tractable appear to be binding and to heavily influence the results (Heckman 1982 , MaCurdy et al. 1990 , the expansions of the EITC and other tax policy reforms may actually allow us to relax some of the binding restrictions.
Because identification is tenuous, we do not estimate a nonlinear budget set model. Instead, in this paper we estimate reduced form hours equations which depend on net of tax wages and virtual income. We estimate instrumental variables models to correct for the joint determination of hours worked and tax rates. Our instruments trace out the budget set and take advantage of tax reforms, and also variation in the tax schedule families face given their non-labor income and number of children. As a preliminary analysis, we evaluate the impact of the EITC expansion using quasi-experimental methods where we compare changes in labor supply among EITC eligible and ineligible groups.
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Tax Reforms as Quasi Experiments
To describe the overall changes, we begin by examining the impact of the 1993 EITC expansion using a differencein-differences method. We compare an affected group (low-income couples with children) to the outcomes of a comparison group (low income couples without children) that is unaffected by the program. The comparison group is assumed to purge any non-program shocks affecting the outcomes of interest. This approach represents a natural starting point for married couples since it has been widely used to evaluate the effect of the EITC on single women.
It can be summarized by the following formulation:
where y refers to some measure of labor supply (participation or annual hours worked); 0 g is a fixed (group) effect; 0 t is a common time effect; * gt is the interaction between fixed group and time effect; X represents observable characteristics; and e an error term. The program effect is measured by ( , the coefficient on the interaction term * gt . An unbiased estimates of ( requires that that 0 t be common across groups (ensuring that the comparison group mimics the underlying behavior of the affected group), and that 0 g be fixed over time. In this setup, the impact of the policy reform is estimated as the relative change in outcomes of the affected group (EITC eligible parents).
In practice, we compare the change in labor supply of married couples with children to the labor supply of childless married couples following the OBRA93 expansion of the EITC. The identifying assumptions require that the labor supply of married couples without children are trending similarly to married couples with children; and that the composition of the two groups remains the same. The composition of the two groups could change in a number of ways, such as through marriage and childbearing. While EITC expansions altered the incentives to marry and to have children, empirical evidence suggests relatively small responses on these margins (Dickert and Houser 2002 , Eissa and Hoynes 2000a , Elwood 2000 .
The difference between the change in labor supply of eligible husbands (wives) with children and husbands (wives) with no children is the basic estimate of the EITC effect on participation. Also, by widening the gap between the first and second child credit, the 1993 expansion created different incentives for families of different sizes thus allowing an additional degree of variation to identify the EITC effect. Clearly, the validity of the experiment rests on the quality of the comparison group, which requires the possibly restrictive assumption that its behavior exactly mimics the non-EITC behavior of couples with children.
8 Virtual income is the vertical intercept (e.g. after-tax-income) from the worker's current budget segment at zero hours of work.
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Parameterizing EITC and Other Tax Changes
Once in the labor force, we assume the hours worked decision is continuous and therefore depends on the log of net-of-marginal-tax wage (w n it ) and virtual income (y v it ). 8 In particular, our annual hours of work equation is:
We maintain the secondary earner assumption throughout this analysis. Therefore, the net of tax wages and virtual income for the married women, are calculated taking into account the actual earnings of the husband. The X vector includes demographic variables, state labor market variables, and state and time fixed effects.
We use instrumental variables (IV) methods to address the endogeneity of the net wage and income to hours worked. Instrument sets used previously in the literature include the gross wage and taxable unearned income (Triest 1987) , demographic characteristics such as education, age, home-ownership and region (Flood and MaCurdy, 1993) , and tax parameters and demographics (Blundell et al, 1998) . Some of these instruments are not convincing.
It is difficult to argue, for example, that transformations of observable characteristics (education or age) are not correlated with the error in the hours-worked equation. In addition, demographic variables have been rejected as valid instruments for wages and virtual income because the R 2 s on the first stage are low (Blomquist 1995) .
We propose a new instrument for the net-of-tax wage and income based on the individual's entire budget set. Essentially our instrument traces out the income tax schedule that a person faces-given their family size and nonlabor income. In particular, we calculate the marginal tax rate at $5,000 earnings intervals up to $100,000. The marginal tax rates are calculated using current year tax law and observed non-labor income and family size. Again, we maintain the secondary earner assumption and consequently the nonlabor income of the married women includes the husband's earnings. These methods essentially trace out the different seqments of the nonlinear budget set.
In addition, we use a second IV based on statutory income tax parameters, including the EITC tax parameters, the first federal income tax bracket, and EITC tax parameters interacted with cohort dummies. This instrument set is motivated by the Blundell et. al. (1998) approach used to evaluate tax reforms in the United Kingdom. To be valid, these instruments must be correlated with the endogenous variables (net wage and virtual income), but uncorrelated with the error in the hours-worked equation. The instruments vary by year, family size (number of children) and the amount of non-labor income. In addition, they are exogenous under the maintained assumptions in the paper. Nonetheless, to assess their validity, we construct all relevant test statistics in the paper. 9 Saez also finds that the EITC generates substantial bunching for self-employed recipients, but these are excluded from our sample. 10 We also exclude families with taxable unearned income in excess of 30,000 (in 1995 dollars). This group would not be eligible for the EITC in any year during this period. We drop couples where either the husband or wife has hourly earnings less than $2 or over $100 per hour (in 1995 dollars) or who derives more than half of their earned income from self-employment.
-14-IV methods can lead to biased estimates of the wage and income effects if individuals bunch at or near kink points along the convex budget set. In their evaluation of the effect of tax reforms in the United Kindgom, Blundell
et. al. (2000) address this potential bias by dropping workers near kink points. Empirical evidence from the United
States finds weak evidence bunching by taxpayers along the tax schedule (Liebman 1997 , Saez 2000 . More relevant to our study is the finding that "the large jumps in marginal tax rates created by the Earned Income Tax
Credit generate no bunching by wage-earner recipients... " (Saez 2002) 9 . One potential explanation is that the US tax schedule is relatively more complicated, making it difficult for taxpayers to locate such points. Consequently, we do not drop any observations from our sample.
Data
The data we use come from the 1985 to 1997 March Current Population Surveys. The March CPS is an annual demographic file of between 50,000 and 62,000 households. It includes labor market and income information for the previous year, so the data we have are for tax years 1984 to 1996, a time period covering the three EITC expansions outlined in Table 1 . We choose to begin our analysis just before the TRA86 expansion because it represents the first major expansion since the EITC was introduced in 1975.
The relevant unit of analysis for this study is the tax-filing unit. The CPS has information on households, families and individuals, however. We use CPS families to construct tax-filing units; therefore, subfamilies (both related and unrelated) are allocated to separate tax-filing units from the primary family. We consider any member of the tax-filing unit who is under the age of 19 (or under 24 and a full-time student) to be a dependent child for tax purposes. We do not impose the support test for dependents because we do not have enough information to impose the EITC six-month residency test.
The sample includes married couples residing in the same household, who are between 25 and 54 years old.
We exclude those couples where one spouse was ill or disabled, in the military, or in school full time during the previous year. We also exclude any couple with negative earned income (due to negative self-employment income), negative unearned income, or with positive earned income but zero hours of work. 10 The resulting sample size, after pooling all twelve years and including all education groups, is 182,958 observations.
11 Married female's education is highly correlated with their spouse's education (0.67 in our sample). We experimented with classifying groups based on the husband's education and the qualitative results were unchanged -15-
The main estimates in the paper are based on a sample of couples with less than a high school education, where the selection is based on the wife's education. We use this criteria to better select couples that are most likely to receive the EITC.
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As shown in Table 2 , over 60 percent of married couples with less than a high school education are eligible for the EITC compared to only 20 percent of those with exactly a high school degree.
Restricting the sample to less educated couples reduces the sample size to 22,671 observations. To generate net of tax wages and virtual income, and to construct the instrumental variables, we construct a tax calculator that simulates federal income and social security payroll taxes. The tax calculator is discussed more comprehensively in Section 6 below and in Appendix A.
Comparison Group Results
To begin, we describe the changes over this period using a quasi-experimental approach. In particular, we examine the expansion in 1993 (OBRA93) and compare the hours of work of married couples with children to married couples without children. The CPS sample for this preliminary analysis includes tax years 1989 to 1996, with 1989-1993 as the pre-OBRA93 period and 1994-1996 as the post-OBRA93 period. Because the majority of married couples are beyond the phase-in range, we expect that hours should fall for working women with children relative to those with no children, and that hours should fall more for taxpayers with more than one child. The net effect on total hours worked depends on the relative size of the responses of participation and hours worked by workers.
In the case of the EITC, the DD approach is unsuitable for the analysis of hours for several reasons. First, the EITC schedule generates very different incentives for hours worked depending on family income. Married women in the phase-in are predicted work more hours, while married women beyond the phase-in are predicted to work fewer hours. Aggregating these populations therefore conflates the hours effect across different groups.
Moreover, without panel data, we would not be able to distinguish whether responses are shifts across budget 12 In addition, we note that the response of working couples requires correcting for any self-selection bias, which in this context, is likely to be exacerbated by the EITC's effect on the labor force participation decision. Because the differencing approach is not valid for hours worked, we do not correct for self-selection. 13 We correct for self-selection into the labor force by standard methods (mills ratio) but find that the correction does not have substantive effects on the estimated wage and income elasticities. The selection equation is estimated using full interactions between education, tax year, and birth cohort. As an alternative, we used estimates of the reduced form labor force participation model in Eissa and Hoynes (2004) to generate the Mills ratio. In theory, that model is attractive because it models the EITC's effect on participation. In practice, identification is tenuous at best since there are no valid exclusion restrictions.
-16-segments or responses within segments. For these reasons, we only summarize the results of the quasi-experimental estimation. The results are available on request 12 .
Controlling for demographics, business cycles and state fixed effects, when we examine unconditional hours (including workers and nonworkers), we find that women with one child worked 25 additional hours, while women with at least two children worked 54 fewer hours per year after the 1993 EITC expansion. Overall, family labor supply (hours worked by husband and wife) rose by about 60 annual hours.
Although the EITC can raise total family labor supply if its effect on the participation decision is stronger than that on hours worked by workers, the family labor supply results are surprising for a number of reasons. First, they suggest stronger labor supply responses by men than by women. Second, in Eissa and Hoynes (2004) we find that only men increased their participation rates and not by enough to dominate the lower participation rates by women.
The results for the sample of working individuals are even more implausible: they suggest that men worked up to 100 more hours, while women worked 67 more hours after the EITC expansion. Our explanation for these results is that childless married couples represent a poor comparison group for couples with children for this exercise. Figure 4 shows the age distributions of the two groups, and highlights one reason why childless women (and men) may be poor comparison groups when evaluating the labor supply of married couples.
Using Variation in Taxes, Wages and Income
Annual Hours Worked-Instrumental Variables
In this section, we report IV estimates of the relationship between hours worked, and their after-tax wages and income. We limit the sample to workers and estimate equation (3) above. The net-of-marginal-tax wage (w n ) and virtual income (y v ) are evaluated at observed hours of work 13 .
Figures 5a and 5b show marginal tax rates in 1984, 1990 and 1996 for the sample of working women and men, respectively, and illustrate the extensive variation in tax rates. In each figure, we present minimum, mean and maximum tax rates by (own) gross annual earnings. At a particular earnings point for any given year, marginal tax 14 The 10 year birth cohorts are defined as 1930-1939, 1940-1949, 1950-1959 and 1960-1969 . Because of the controls for time and cohort, we do not include any controls for age. The results are not sensitive to alternative specifications of age, time and cohort. 15 We also estimated models with instruments used in the literature. We found demographic variables (education, education*age) to be substantially weaker in the first stage relative to IV1. The estimates of the wage and income effects were quite unstable in these specifications, reflecting the weak first stage. We also used gross wages and non-labor income as instruments. These were very strong in the first stage and were relatively stable and similar to those based on IV1.
-17-rates vary by family size and non-labor income. For married women, non-labor includes husband's earnings. We note two interesting observations in our data. First, tax schedules broadly mimic the combined federal income and payroll tax schedules in any given year and therefore reflect the changes over time in tax law. By 1996, we observe substantial changes in marginal tax rates at the bottom of the income distribution. It is this variation that identifies our labor supply responses. Second, married women's tax schedules are relatively flat, and their marginal tax rates are everywhere higher and more dispersed than those of their spouses' (see Eissa and Hoynes 2000b) . This occurs because we assume that couples file married-joint tax returns and that the wife is the secondary earner in the household. As a result, married women's earnings are taxed further up the schedule.
Our main results are presented in Tables 4a and 4b . Table 4a (4b) presents OLS and IV results for the annual hours worked equation for women (men). We present results for two sets of instruments (IV1 an IV2). IV-1 includes a vector of marginal tax rates evaluated at $5,000 earnings increments from $0 to $100,000 (column 2).
IV-2 includes EITC parameters and interactions of those tax parameters with birth cohort, and a variable for the location of the first non-EITC kink in the budget constraint (column 3). All specifications control for the number of children and preschool children, race, birth cohort (defined over 10 years), state unemployment rate, and time and state dummies. 14 All demographics show the expected signs so we do not refer to them here 15 .
Consistent with existing empirical labor supply work, our estimated wage and income effects for married women are greater and more sensitive to specification than those of men. For women, the uncompensated wage elasticity is between 0.07 (IV-1) and 0.44 (IV-2). The estimated income elasticity is between -0.04 (IV1) and -0.36 (IV2). This range of estimates is relatively tight given the wide range of estimated elasticities for married women present in the literature. For men, the range of estimates is quite tight and consistent with the existing literature.
The net-wage elasticity is in the range of 0.05 to 0.09.
Tables 4a and 4b also present the F statistic testing the joint significance of the set of instruments from the first stage regression. For women's hours worked, IV-1 is more highly correlated with the endogenous variables.
This result is not surprising since IV-1 and IV-2 differ in two important ways. First, IV-2 uses statutory EITC and tax parameters up to the maximum EITC earnings limit ($30,000 in 1996$) while IV-1 uses marginal tax rates -18-evaluated up through earnings of $100,000. Second, IV-2 uses tax parameters and varies only by family size and year while IV-1 includes husband earnings in the wife's nonlabor income.
To reconcile the somewhat different magnitudes for the estimates in IV-1 and IV-2 for married women, we consider each of these differences in turn. To see the first point, consider that the instruments used affect workers at different points in the distribution. So, if labor supply elasticities of working women vary across the earnings distribution, we would expect different wage and income estimates.
To explore this, we re-estimate the hours equation by limiting the instrument to lower points in the earnings distribution (e.g. $60,000, $40,000, $25,000). The results are presented in the top o f Table 5 . These results show that the estimated wage effect progressively increases as we limit IV-1 to lower-earning workers. We refer to these estimates as local average treatment effects-LATE-(Imbens and Angrist 1994). The wage elasticity (in brackets) rises to 0.11 while the income effect remains fairly constant at -0.05. Note also that the estimated standard errors do not change very much across specifications. One explanation for this modest change is that the marginal tax schedule is fairly proportional at the upper-end of the income distribution. We observe a similar pattern for men's hours worked: limiting the instruments to the lower end of the earnings distribution increases the estimated elasticities (see Appendix Table 1 ).
Limiting the marginal tax rates to $25,000 in earnings begins to marginally close the gap between the estimates using IV-1 and IV-2 in the women's hours worked equations, but a substantial difference remains. Next, we exclude husband's earnings when calculating IV-2. These results are shown in the bottom of Table 5 . The results
show that excluding husband earnings explains much of the divergence between the two instrument sets. The estimated wage and income responses become much larger and statistically not different than IV-2 estimates.
While the evidence presented explains the divergence between the estimated hours worked responses under IV-1 and IV-2, we do not conclude from it that one instrument set dominates another. Each set has its advantages and drawbacks, and we choose to present these results as bounds on the responsiveness of married women's hours of work.
Simulations
To evaluate the effect of the EITC on hours worked we perform simulations of our estimated equations.
Our simulations are based on the 1996 sample of less-educated married couples. We compare predicted hours worked using the 1996 tax law, to hours worked under different EITC schedules. In particular, we consider two -19-alternative simulations. We consider how labor supply would change if the household faces (1) the 1984 EITC schedule and (2) the 1993 EITC schedule. In each case, we assume that all other parameters remain fixed, including gross wages, non-labor income, family structure, spouse's earnings (for the wife), and income taxes. The simulations are discussed more completely in Appendix B.
Using the tax calculator, we generate after-tax wages and incomes under 1996 law and then under each alternative scenario. These values are used to predict hours worked, presented in Table 6 for the full sample, and for two different groupings of married couples: by deciles of the husband's gross hourly wage distribution and regions of the 1996 EITC schedule (phase-in, flat, phase-out, above phase-out). The regions of the EITC are assigned using the 1996 EITC schedule, and are based on actual family earnings and adjusted gross income. Table 6 (7) presents the simulated hours worked response to the 1984-1996 (1993-1996) EITC expansion, based on the wage and income responses from IV-1 and IV-2. Because the sample includes working men and working women, the husband and wife samples are different. Table 6 shows that the 1993 expansion in the EITC led to declines in hours worked for married men and women. Men decreased work by between 10 and 32 hours (0.5-1.5 percent) and women decreased work by between 7 and 49 hours (0.4-2 percent). Taking into account the three EITC expansions over the period 1984-1996, Table   7 shows that married men decreased hours by between 1 and 3 percent (15-54 hours) and women decreased hours by between 1 and 4 percent (11-81 hours).
These rather modest overall effects mask some more substantial responses in subsets of the population.
Tables 6 and 7 also present the simulated change in hours worked by deciles of the husband's wage distribution and by location in the 1996 EITC schedule. Table 7 shows that men in the phase-in region worked more hours, while men in the phase-out worked 87 fewer hours (4.7 percent). Men in the middle of the wage distribution face the strongest disincentive effects (from the phase-out). Women married to low-wage men reduced their work hours substantially more than women married to high-wage men. Further, women in the phase-in range worked more hours while those in the phase-out worked 34-241 fewer hours (3-17 percent) per year.
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Conclusions
This paper examines the hours worked response of married couples to the expansions of the earned income tax credit using Current Population Survey data from 1984-1996, using both a quasi-experimental approach and instrumental variables estimates of reduced form labor supply methods.
Our main estimates are based on a sample of married couples with less than 12 years of schooling, chosen because they are most likely to be affected by the EITC. Our results suggest that hours worked by both married men and women are moderately affected by taxes. The elasticity of hours worked with respect to the net-of-tax wage is between 0.1 and 0.44 for married women and less than 0.1 for married men. We present evidence that shows the hours worked elasticities for men and women are larger for lower-earnings individuals.
A large literature has pointed out the strong labor supply disincentives faced by low-income women from traditional welfare, and recent work has shown that the EITC offsets these distortions. This paper points out that traditional welfare-type disincentives exist for EITC-eligible married women. In the aggregate, these distortions are modest. In previous work (Eissa and Hoynes 2004) we estimated that the EITC expansions between 1984 and 1996 reduced the likelihood of married women's labor force participation by more than a full percentage point.
Here, the results show that EITC expansions between 1984 and 1996 led to modest reductions in hours worked by married men and married women. Overall, married women in the labor force are estimated to decrease work 11-81
hours (1-4 percent), while married men in the labor force are estimated to work 15-54 fewer hours (1-3 percent).
These modest overall effects, however, mask substantial heterogeneity across the population of married EITCeligible families. Women in the phase-out range of the credit experience the greatest reductions, between 3 and 17 percent. Overall, the evidence suggests that family labor supply and pretax earnings fell.
Our results imply that the EITC is effectively subsidizing married mothers to stay at home, and therefore have implications for the design of the program. We make no value judgement about this feature of the credit. In fact, empirical evidence in the United States has generated little consensus on the effects of maternal employment on child outcomes (such as health and education). We note, however, that the EITC incentives for single mothers are exactly the opposite-i.e. to encourage work.
Advocates in the United States and other countries point to the positive labor supply incentives of worksubsidy programs. This paper, along with other work in the United States and in the United Kingdom, show that the employment effects of work subsidies are in fact more complicated, and "uneven across demographic groups" (Duncan 2003 ).
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In the United States, differing labor supply incentives can be traced to the joint (as opposed to individual) income basis of the EITC and the federal income tax system. If the main objective of the EITC is to encourage work, however, an EITC based on individual earnings is preferred to one based on family earnings.
A system of individual-based transfers raises, however, two serious concerns. The first concern is about its distributional implications of such a system, as benefits reach higher into the income distribution. The second concern is cost. An individual-based EITC is estimated to cost at least $11 billion more per year, according to the Congressional Budget Office. These additional dollars allocated to the EITC will themselves have efficiency costs and/or distributional implications. Policymakers therefore face a tradeoff between implementing positive labor supply incentives for two-earner households, and targeting the credit to lower-income families.
A second option to address secondary-earner labor supply distortions is to make the credit a wage (as opposed to earnings) subsidy, possibly implemented as an earnings subsidy with minimum hours requirement.
Implementation of such a wage subsidy for married couples would be complicated by the need to take into account the spouse's hours and earnings. It is worth noting that the UK Working Families Tax Credit (more recently disentangled into the Working Tax Credit and Child Tax Credit) includes a minimum-hours requirement imposed on the family. Not surprisingly, similar secondary-earner labor supply effects have been documented for married women in the UK (Blundell et. al. 2000) .
Evaluating these and other alternatives to the current setup of "Making Work Pay" policies should be of high priority for economists interested in tax-transfer program design.
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Appendix A Tax Calculator
Our tax model calculates federal taxes and payroll taxes and covers tax years [1984] [1985] [1986] [1987] [1988] [1989] [1990] [1991] [1992] [1993] [1994] [1995] [1996] . We assume that all married couples file jointly and take the standard deduction. Our tax calculator does not include state income taxes. Therefore we do not model the presence of the state supplements to the EITC, now available in many states. These are growing in importance, but were small relative to the federal credit during most of our sample. While in principle these simplifications could lead to measurement problems, in practice our estimated tax rates are very highly correlated with those produced by NBER's TAXSIM model (which includes state taxes and models itemizers).
There are two tax variables that are used in the estimation of the reduced form hours equation: net of tax wages and virtual income. The net wage is the slope of the budget set at the observed level of hours of work and is equal to the gross wage times one minus the marginal tax rate (MTR). Virtual income is the vertical intercept (e.g. after tax income) at zero hours of work if the budget set is linearized through the person's observed budget segment.
All of the tax calculations assume a secondary-earner model. Accordingly, the primary earner's (husband's) taxes are computed without taking account of the spouse's labor supply choice. For example, the husband's net nonlabor income is the family's after tax non-labor income. All of the wife's calculations, on the other hand, use actual husband's earnings. Her marginal tax rate will therefore depend on which EITC region her husband's earnings place the family.
Appendix B EITC Simulations
The goal of our simulations is to obtain estimates of the effect of the EITC on the labor supply of married couples. The simulations are based on our sample of low education married couples in 1996. We compare predicted labor supply based on tax laws in 1996, to what their labor supply would be if they faced a different EITC schedule. In particular, we consider two alternative simulations. We consider how labor supply would change if the household faces (1) the 1984 schedule for the EITC, or (2) the 1993 schedule for the EITC. In each case, we assume that all other values remain fixed. In particular, there is no change in gross wages, non-labor income, family structure, spouse's earnings (for the wife), and no other changes in taxes. That is, we do not apply all tax laws in 1984, but just the EITC schedule for 1984.
We use our tax calculator to generate values for the after tax wage and income variables under 1996 law and the alternative simulation. Labor supply is predicted in each case, and the simulation tables present the change in labor supply. We present the results of the simulations for the full sample, and for two different groupings of married couples: by deciles of the husband's gross hourly wage distribution and regions of the 1996 EITC schedule (phase-in, flat, phase-out, above phase-out). The regions of the EITC are assigned using the 1996 EITC schedule, and are based on actual family earnings and adjusted gross income. a/ Instrument set 1 includes the marginal tax rate the individual faces at 5,000 earnings increments from zero up to $100,000 (0, 5000, 10000,... 95000, 100000). The tax calculations account for the EITC, other federal taxes, and payroll taxes and condition on the person's level of unearned income.
b/Instrument set 2 includes EITC tax parameters (phase-in rate, phaseout rate, kink points), kink point where federal taxes begin, and tax parameters interacted with education and birth cohort dummies. a/ Instrument set 1 includes the marginal tax rate the individual faces at 5,000 earnings increments from zero up to $100,000 (0, 5000, 10000,... 95000, 100000). The tax calculations account for the EITC, other federal taxes, and payroll taxes and condition on the person's level of unearned income.
b/Instrument set 2 includes EITC tax parameters (phase-in rate, phase-out rate, kink points), kink point where federal taxes begin, and tax parameters interacted with education and birth cohort dummies.
Source: Authors' tabulations of 1985-1997 March CPS. Sample includes married couples with children. See text for details. The simulations are based on estimates of the annual hours of work equations reported in tables 4a and 4b. The equations control for the log of net wages, virtual income, demographics, state dummies, and time dummies. The simulations are based on predictions of the hours worked using 1993 EITC tax parameters compared to 1996 EITC tax parameters. All other taxes and regression variables are held constant in the simulations. The percent change in hours is calculated using the cell specific average hours. The simulations are based on estimates of the annual hours of work equations reported in tables 4a and 4b. The equations control for the log of net wages, virtual income, demographics, state dummies, and time dummies. The simulations are based on predictions of the hours worked using 1993 EITC tax parameters compared to 1996 EITC tax parameters. All other taxes and regression variables are held constant in the simulations. The percent change in hours is calculated using the cell specific average hours.
